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A new antitachycardia pacemaker system was used in a 
58 year old woman to terminate two different types of 
supraventricular tachycardia by a single automatic pac-
ing mode. During the invasive electrophysiologic study 
before pacemaker implantation (in the absence of med-
ication), sustained episodes of atrioventricular (A V) no-
dal reentrant tachycardia and two short-lasting episodes 
The validity of antitachycardia pacemakers for the treatment 
of paroxysmal reentrant tachycardias is well established (1-7). 
Several devices are under clinical evaluation. The advan-
tages and disadvantages of patient-activated versus fully 
automatic systems have been discussed previously (5,7). In 
this case report we describe our experience with the Orthocor 
II (Cordis Corporation) antitachycardia pacing system (which 
has fully automatic as well as patient-activated antitachy-
cardia features) in a patient with two different types of 
tachycardia, Both arrhythmias could be terminated by a 
single automatic pacing mode. 
System Description 
The Orthocor II is a single channel, unipolar/bipolar im-
plantable cardiac pacemaker (weight 76 g). It has four basic 
functions: 
1. Multiprogrammable bradycardia support pac-
ing. The Orthocor II offers the same programmable param-
eters and ranges as the Multicor II (8) except for the fol-
lowing differences: a) the output current is fixed at 5.5 mA 
and the pulse duration is programmable in 11 steps from 
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of nonsustained atrial tachycardia were induced. After 
implantation, sustained episodes of both A V nodal tachy-
cardia and atrial tachycardia were initiated. Both ar-
rhythmias could be terminated reproducibly by a single 
pacing mode. 
(J Am Coli Cardiol 1985;6:201-5) 
0.2 to 2.0 ms; b) the refractory period is programmable 
from 150 to 500 ms; c) the sensitivity is programmable to 
0.8, 1.5 or 2.5 mY; d) the hysteresis interval range is ex-
tended with a 300 ms interval; and e) the magnet response 
is programmable in mode, rate and refractory period, 
2. Triggered mode. The triggered mode allows the 
pacemaker to trigger to intrinsic cardiac signals as well as 
chest wall stimuli with a near zero delay. It also provides 
a trigger pulse for external devices and serves as a sense 
indicator. The triggered mode, a useful feature for nonin-
vasive electrophysiologic studies, can be programmed per-
manently or in the temporary mode. The temporary triggered 
mode is enabled during magnet application (Fig. 1). Tachy-
cardia can then be easily initiated by means of programmed 
chest wall stimuli during magnet application. The pro-
grammed automatic tachycardia termination mode is started 
after removal of the magnet. This allows easy noninvasive 
assessment of the chosen automatic antitachycardia pacing 
mode under various circumstances. 
3. Tachycardia termination. This function can be turned 
off or programmed to function automatically, to respond 
only to the patient-activated Orthodriver III or to function 
both automatically and by means of a patient activator when 
required. The automatic antitachycardia pacing mode is in-
activated during application of the Orthodriver Ill. 
The tachycardia termination mechanism is triggered by 
a programmable number of sensed beats (4 to 25 beats in 
I beat increments) above the tachycardia recognition rate 
(100 to 180 beats/min in increments of 5 beats/min and 200 
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and 220 beats/min). A maximal number of attempts (1 to 
50 or infinite) can be programmed, after which the pace-
maker is or can be reset, either by the heart rate falling 
below the tachycardia recognition rate, by magnet appli-
cation or by programming. Five different termination al-
gorithms are available: 
a. Programmed burst. The treatment may consist of 
administration of I to 30 stimuli. The coupling interval is 
programmable from 60 to 500 ms (from 200 to 500 ms in 
20 ms increments, from 60 to 200 ms in 10 ms increments). 
An optional ramp function is available, whereby the pulse 
to pulse interval within the burst can be increased or de-
creased in increments of 8 to 31 ms. If the tachycardia is 
not terminated, the same burst is delivered again. 
b. Burst rate scanning. The same possibilities are avail-
able as with the programmed burst. However, when the 
tachycardia is not terminated, all the intervals in the burst 
Figure 1. Simultaneously recorded 6 lead electrocardiogram il-
lustrating noninvasive initiation of an atrioventricular nodal reen-
trant tachycardia and its termination with the programmed auto-
matic antitachycardia (AAT) pacing mode. Pacemaker stimuli were 
synchronized to chest wall stimuli with a near zero delay while 
the pacemaker was functioning in the temporary triggered mode 
during magnet application. Eight stimuli were delivered by a stim-
ulator to the chest wall through skin electrodes. A pacing cycle 
length of 400 ms with two premature stimuli (coupling intervals 
of 240 and 220 ms, respectively) was selected, The programmed 
automatic antitachycardia mode came into operation after removal 
of the magnet, and tachycardia was terminated with three stimuli. 
The programmed automatic antitachycardi(i pacing mode (BS = 
burst scan), number of stimuli in a burst, the scan delta interval 
(#) and the maximal and minimal programmed coupling intervals 
are listed at the upper right. 
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are decreased with a scan delta (0, 8, 15, 23 or 31 ms) 
before the burst is delivered again. A scanning window can 
be set and when the programmed minimal interval is reached, 
the next burst will be delivered with the programmed max-
imal interval. A successful burst interval is stored in memory 
and serves as a starting interval when the next episode of 
tachycardia occurs. 
c. Automatic overdrive. The pacemaker responds with 
a burst (1 to 30 pulses) with an interval that is 20 to 100 
ms (programmabie) shorter than the measured tachycardia 
interval. For safety reasons, a minimal allowable interval 
can be programmed. 
d. Programmed critically timed extrastimuli. The pace-
maker will respond to a tachycardia by delivering up to 
three timed stimuli, whereby all three intervals can be in-
dependently programmed from 160 to 500 ms. 
e. Critically timed scanning. Two critically timed stim-
uli can be used, whereby the intervals are decreased in stages 
if the stimuli do not end the tachycardia. During scanning, 
the second interval decreases with a fixed first interval until 
the programmable minimal interval is reached. Then the 
first interval is decreased by one step, after which the second 
stimulus proceeds, with a new scanning procedure starting 
at the same interval as during the first scan. When both 
intervals reach the minimal interval, the next stimuli will 
be given with the maximal intervals. A successful sequence 
is stored in memory and used as a starting point when the 
tachycardia recurs. 
4. Pacing monitor and patient information stor-
age. The pacing monitor consists of two parts. A short-
term monitor stores pacing and sensing data in 12 time 
blocks, with a period programmable from I minute to 4 
hours per block. This monitor will thus contain data from 
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the last 12 minutes to 48 hours (programmable). A long-
term monitor accumulates all pacing and sensing data ob-
tained since the last time the long-term monitor was reset. 
Both monitors include information on average heart rate, 
percent of sensing, number of tachycardia episodes, max-
imal tachycardia duration and maximal rate. The patient 
information storage contains patient data, implant data and 
pacer/lead data. 
The first three functions can be independently pro-
grammed in the on or off modes, thereby adapting the pace-
maker to its specific use. All information is telemetered 
each time the pacemaker is interrogated. 
Case Report 
A 58 year old woman was referred to our clinic for 
evaluation and treatment of supraventricular tachycardia. 
She had had paroxysmal episodes of palpitation for the past 
10 years. The episodes, which were of sudden onset and 
associated with anxiety, were hemodynamically well tol-
erated. They lasted from minutes to hours, having a rate of 
190 to 250 beats/min. Digitalis and a beta-adrenergic block-
ing agent had been administered without success. 
No abnormalities were found during physical examina-
tion. During sinus rhythm, the electrocardiogram revealed 
complete right bundle branch block, with an intermediate 
QRS axis and a normal PQ interval (Fig. 1). During tachy-
cardia, a slight change in the terminal portion of the QRS 
complex was seen in leads II and III. This was caused by 
the P wave. A chest X-ray film and echocardiogram were 
normal. 
Electrophysiologic study. After informed consent was 
obtained and antiarrhythmic medication had been stopped 
for several weeks, an invasive electrophysiologic study was 
I--t 200 rns 
Figure 2. Six lead electrocardiogram demonstrating conversion 
of an atrioventricular (A V) nodal reentrant tachycardia with a cycle 
length of 290 ms to an atrial tachycardia with a cycle length of 
240 ms during a burst scan pacing sequence (middle). The atrial 
tachycardia was subsequently terminated with the third burst scan 
stimulation sequence (right). The location of the P wave can be 
seen in leads II and III. In the A V nodal tachycardia with a cycle 
length of 290 ms, the P wave is located at the end of the QRS 
complex. In the atrial tachycardia with a cycle length of 240 ms, 
the P wave is located in the peak of the T wave. This is confirmed 
by the timing of the first coupling interval (R-S,) to the sensed 
atrial events. The programmed automatic antitachycardia pacing 
mode (BS = burst scan), number of stimuli in a burst, the scan 
delta interval (*-) and the maximal and minimal programmed 
coupling intervals are listed at the upper left. 
performed according to methods described previously (9). 
Atrioventricular (A V) nodal reentrant tachycardia was ini-
tiated by single atrial premature beats during atrial pacing. 
Tachycardia was terminated reproducibly at rest with two 
atrial premature stimuli, three ventricular premature stimuli 
and overdrive pacing from the atrium or ventricle. Two 
nonsustained short-lasting (6 seconds) episodes of atrial 
tachycardia were induced during atrial stimulation to ter-
minate A V nodal tachycardia. The presence of an accessory 
A V bypass tract was excluded. The AV nodal tachycardia 
was thought to be suitable for pacing therapy. A Cordis 
Orthocor II antitachycardia pacemaker was implanted and 
connected to a bipolar lead placed in the right atrial appendage. 
Results. During the invasive electrophysiologic study 
before pacemaker implantation, the only sustained episodes 
of tachycardia induced were of the A V nodal type. The 
atrial tachycardia was nonsustained and short-lasting. In the 
week after pacemaker implantation, during noninvasive test-
ing, sustained episodes of A V nodal as well as atrial tachy-
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cardia were induced and terminated successfully (Fig. I). 
Sometimes stimulation converted the A V nodal reentrant 
tachycardia into an atrial tachycardia, with termination of 
the atrial tachycardia with one of the subsequent stimulation 
sequences (Fig. 2). Figure 3 illustrates the usefulness of the 
triggered mode in differentiating between these two types 
of tachycardia. The burst rate scanning mode, with five 
stimuli, 8 ms scan delta, 200 ms minimal burst interval and 
240 ms maximal burst interval, was subsequently chosen 
and was found to terminate both arrhythmias reproducibly 
under different physiologic conditions. 
The patient was discharged without medication. In a 3 
month follow-up period, the patient has not felt any episodes 
of sustained tachycardia at home. The pacemaker Holter 
monitor recording indicated that 17 episodes of tachycardia 
were successfully terminated in the last 72 days after dis-
charge. The longest period of tachycardia was 60 seconds; 
this prolonged episode occurred during exercise. On ces-
sation of exercise, the tachycardia was terminated. 
Discussion 
Effectiveness. This pacemaker system terminated both 
types of supraventricular tachycardia safely and effectively 
under different conditions using the burst scanning pacing 
mode while the patient was not taking medication, This 
system has easy noninvasive electrophysiologic study ca-
pabilities, mUltiprogrammable antibradycardia pacing ca-
pabilities and automatic and patient-activated antitachycar-
dia pacing capabilities that can also be used in combination. 
Two pacing strategies can be used. One tachycardia ter-
mination strategy can be programmed into the pacemaker 
in the automatic mode, while a different pacing sequence 
can be programmed into the patient activator. If the pace-
maker is programmed into the temporary triggered mode, 
application of the patient activator, which contains a mag-
net, will convert the pacing mode to the triggered mode (the 
automatic anti tachycardia mode will be stopped) and the 
patient activator can then control another antitachycardia 
pacing sequence. This capability may be useful as a backup 
antitachycardia mode when the programmed automatic se-
quence is ineffective or if a patient has two different types 
of tachycardia (for example, atrial flutter and A V nodal 
tachycardia) that can be distinguished and terminated safely 
and reproducibly by pacing. The communication between 
pacemaker and patient activator is bidirectional. Both the 
automatic and patient-activated pacing sequences are easily 
programmed at the bedside. 
Pacing monitor. The pacing monitor is a very useful 
feature and helps to assess the effectiveness of the pro-
grammed pacing mode. It gives information about the num-
ber of episodes of tachycardia, the maximal duration of an 
episode of tachycardia and the average rate. Additionally, 
it has the useful capability of storing patient data and im-
planted pacemaker and lead data. 
Additional types of tachycardias. Figure 3 illustrates 
the diagnostic usefulness of the triggered mode for differ-
entiating the two types of tachycardia. During the invasive 
electrophysiologic study (with the patient taking no medi-
cation), the only sustained tachycardia induced was an A V 
nodal reentrant tachycardia. Two episodes of short-lasting 
atrial tachycardia were induced. After pacemaker implan-
tation, sustained episodes of atrial tachycardia were re-
producibly terminated by pacing under different circum-
stances with the burst scanning mode when the patient was 
not taking medication. However, the incidence, type and 
significance of additional tachycardias after implantation of 
an antitachycardia pacemaker need further evaluation. 
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